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A SUGGESTED POST-SECONDARY CURRICULUM GUIDE FOR 
ELEC TRO-MECHANICAL TECHNOLOGY ORIENTED SPECIFICALLY TO THE 
COMPUTER AND BUSINESS MACHINE FIELDS WAS DEVELOPED BY A GROUP 
OF COOPFERATING INSTETUTIONS, NOW INCORPORATED AS TECHNICAL 
EDUCATION CONSORTIUM, INCORPORATED. SPECIFIC NEEDS OF THE 
COMPUTER AND BUSINESS MACHINE INDUSTRY WERE DETERMINED FROM 
DATA SUPPLIED BY SEVERAL LARGE CORPORATIONS IN THE FIELC. 
THIS CURRICULUM GUIDE REPRESENTS MATERIAL SUBMITTED FOR 
REVIEW AND FINAL APPROVAL, AND IS COMPLETE EXCEPT FOR 
PHOTOGRAPHS, LABORATORY EXPERIMENTS, AND SCHEMATICS. 
GRADUATES OF THIS PROGRAM, AS COMPETENT ELEC TRO-MECHANICAL 
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ON-THE-JOB TRAINING IN SUCH TECHNOLOGICAL FIELDS AS (4) 
CUSTOMER ENGINEERING, (2) RESEARCH, (3) QUALITY CONTROL, (4) 
TECHNICAL WRITING, (5) SALES ENGINEERING, (6) SPACE, (7) 
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TRIGONOMETRY, AND HAVE ACQUAINTANCE WITH ANALYTIC GEOMETRY 
AND CALCULUS), (2) PROFICIENCY IN APPLICATIONS OF PHYSICAL 
SCIENCE PRINCIPLES, (3) UNDERSTANDING OF MATERIALS AND 
PROCESSES USED IN TECHNOLOGY, (4) EXTENSIVE KNOWLEDGE OF HIS 
FIELO OF SPECIALIZATION, (5) PROFICIENCY IN COMMUNICATION 
SKILLS, AND (6) ABILITY TO GET ALONG WITH PEOPLE. SPECIFIC 
SKILLS AND ABILITIES ARE DISCUSSED, AS WELL AS (2) FACULTY 
REQUIREMENTS, (2) STUDENT SELECTION, (3) TEXTBOOKS AND 
REFERENCES, (4) VISUAL AIDS, (5) LABORATORY EQUIPMENT, (6) 
PROFESSIONAL SOCIETIES, AND (7) CURRICULUM CONTENT AND 
OBJECTIVES. THE SUGGESTED FOUR SEMESTER CURRICULUM IS GIVEN 
AND FOR EACH COURSE THERE IS A COURSE OUTLINE. A LIST OF 
REFERENCES AND SUITABLE TEXTBOOKS I$ INCLUDED. (DH) 
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In a jointly sponsored program funded by both the Federal Government and 
industry, a Consortium of schools was formed June 30, 1965, consisting of Oregon 
Technical Institute, Dunwoody Industrial Institute, Southern Technical Institute, 
New York City Community College, DeVry Institute of Technology, and the Ward 
Technical Institute. ‘They agreed to develop an Electro-Mechanical Technology 
oriented specifically to meet the needs of the computer and business machine in- 
dustries, and used accumulated data provided by IBM, Honeywell, UNIVAC, National 
Cash Register Corp., Royal McBee, Underwood, and Burroughs, on which to define 
needs. Later incorporated as Technical Education Consortium, Inc., under the laws 
of the State of Connecticut, this non-profit organization developed through a 
systematized, coordinated approach, a frontal attack aimed at developing technicians 
for a field where the shortage was recognized as national in scope. 


The folléwing represents the first comprehensive “suggested curriculum guide 
completed under this project. The steps leading to its development are as follows: 


1. Agreement by Institute Consortium members to participate. 
2. Development of individual programs of study within agreed limits. 


3. Exchange of information resulting from actual experience in classrooms and 
laboratories. 


4. Course outlines developed and exchanged. 
5. Evaluation meetings on merits of separate programs, 


6. Distribution of and acceptance of responsibility for each of seven segments 
of projected "curriculum guide" by Consortium Institute members. 


7 Submission of each school's curriculum outline to proper coordinating 
institution accepting responsibility for every segment of projected 
“curriculum guide." 

8. Compilation and dissemination of material by coordinating institutions. 

9. Review and rewriting of all accumulated data. 


10. Re-submission of completed outline to all member deans. 


11. Preparation for pre-final analysis by curriculum coordinator. 


This material represents the combined thinking of instructors and deans 
representing the Technical Education Consortium, Inc. It contains the entire 
data submitted for review and final approval with the exception of photographs, 
laboratory experimants and schematicswhich will be contained in the final 
“Suggested Curriculum Guide” for Electro-Mechanical Technology oriented to 
computer and business machine technology. 


Followiag a meeting of Consortium deans, this material will be edited and 
corrected for presentation in final form. At this time the experiments, schematics, 
and photographs deemed most representative of the combined thinking of the schools 
participiting, will be assembled for inclusion with the final draft. This will 
then be submitted to the Department of Education for final review. 


Since this material does not represent the final report, some areas hereby 
presented may be modified, enlarged, changed, or deleted from the final document. 
Because it represents a composite of ideas, it is presented as a “Suggested 
Curriculum" cnly, and does not represent the precise curriculus of any of the 
member Consortium Institution members. 
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PREFACE 


od Recreate me . 


The inecreasad use of computers and business machines in all 
branches of industry aad commerce has syranted an cvereygrowing read 
for electxromechanical technicians. The computer industry alone 
estimates its manpower needs at one hundred thousand technicians by 
1970. In this field, cleetronie cixeuics and mechanical actions 


interact. 


The electromechanical technician needs a strong intexrelated 


foundation in electronic circuits, physics and mechanics. 


The followinc curriculum was developed at the request of the 
computer and business machine industry for the United States Office 
of Education hy a technical education consortium comprising the 
following schools: 

DeVry Institute of Technology, Chicago, Illinois; ‘ 


Ounwoody Industrial Institute, Minneapolis, Minnesota; 


Haw York City Community College, Brooklyn, New York; 
Oregon Technical Engkitate, Klarmeétl: Calis, Oregon; 

| 

| Southern Technical Institute, Marietta, seorgia; 

| 

| 

| 


Spring Garden Technical Tustitute, Fhilzdeiphia, Pennsylvania 
jan assceclate mencoer} ; 


Ward fachnical Insitute, Eartford, Connecticut. 


Tris andeavor was ‘jo 


os 


imtly financed by conputer industries and 


by a grant fron USOE, 
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GENET. CONSIDERATIONS 


tbe wert 8s. 


Tha objective of the total cuxriculam recommended in thie 
guide is to produce a competent *lectromechanical, technician. 
The tachnician must be capable of working and communicating directly 
with enyineers and production personnel in his specialined work, 
of satisfactorily parforming work for his employer and ef gxowing 
into positions of increased responsibility. In addition, tho 
graduate technician should be an active, wolleinformed member of 
society. 


A curriculum which will produce this typa of graduate must 
be carefully designed. Rach course must be planned to develop the 
student's knowledg2 and skills in that particulay area and mast be 
integratad into th: cursiculun. Hach course contributes uniquely 
in the sequence of courses which is specially planned to procrees 
toward the finel objective of producines a competent technician, A 
close cocrelation batween the courses and en interdisciplinzry 
approach within each course will assure the depth of understanding 
requised of = 2sutz mechanical technicians. 


The technical content of the cuxsricnlun is mtended to supply 
a wide hackgroumi in the diverse areaga of Applied elecrrcmechnaical 
technoloyy. BK firm foundation in electricity and basic eléectcosics 
Le planned in the £ixst samaeter. “the following semestars of work 
build Gisreckly on this: background but introd.c2 material £¢om many 
subject artas, such ag mechanisms, data storage and legiec devices, 
input and cutput devices, and digital computing systems. 


Graduates of this curricalum can expect to find employment in 
many areas of the einots cmechanical fieid. Hach area may xequira 
somnewhac different abilities and different spaclaiiced hnewledga and 
gkills for a succestfiul career. Most of thage differencez will ba 
Jearied by continued study on the job or in part~-tina study to mas- 
muw che details cf a specific area. The folleving listing shows sone 
Ox tas eator arees af jeb opportunities for elactremochanical secl~- 
nielana, as deserliso:d by enployarss 
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Highly skilled technicians must be capable of working closely 
with engineers and scientists and of supervising and coordinating 
the efforts of skilled craftsmen and maintenance men. These capa~ 
bilities allow technicians to be effective members of the team 
whose work is to plan, assemble, install, calibrate, evaluate, oper 
ate and maintain computers and automated equipment. 


Because @lectrome ees aes echnicians are employed in varied 
and specialized situations, th e adequately txrainsd electromechanai~ 
cal technician must ibaa attained certain abilities, scientific 
knowledge, and technical skilis. ‘Yhese have been broadly defined 
as follows: . 


1. Facility with mathematics; ability to use algebra and 
triconometry as tools in the development of ideas that mais 
use of fundamental scientific and engineering principles; 
and an understanding of, though not necessarily facility 
with, higher mathematics through elements of analytical 
geometry and calculus. 


eee nee NE ae een Ne ET Re ry See ee a See ee ney 


2. Proficiency in the application of physical science prine 
ciples, including the basic concepts and laws of. physics 
that are partinent to the’ individual's field of technology. 


3. An understanding of the. materials and precesses commonly 
used in the technology: ~ 


4. An extensive knowledge of a field of specialization, with 
an understanding of the engineering and scientific activi-+ 
ties that distinguish the technology of the field. 


MR 


- Comuunication skills that include the ability to interpret, 
analyze, nd transmit facts and ideas graphically, orally, 
ana in writing. | 


6. The cana to get along with people, 


The slectromachanical technician must blend all the foreagoiag 
abilities, knowledga, and skills as he performs several of tha fol- 
Lowing general activitiess 


1. Applies Knowledge of science and mathematics extensively 
in xsndering direct technical assistance to scientists or 


engineers engaged in scientific research and experimentatior . 


cegseas under the supervision Qf engineering personnel in 


2. Develops and plans modifications of new products and pxro~ 
research, design and development. 


o_ 


3. Plans and inspscts the installation of complex eguipnent 
and control systems. 


4. Advises, recommends, and implements procecures or programs 
for the maintenance and repair of complex equipment used 


in control systems. 


5S. Advises, plans, and estimates costs as a field repre~ 
sentative of a manufacturer or distributor of technical 


equipment and/or products. 


6. Assumes responsiblity for performance or environmental 
tests of machanical, hydraulic, pneumatic, electrical, ox 
electronic components of systems and for the preparation 
of appropriate technical reports covering the tests. 


7. Prepares or interprets engineering drawings and sketches. 
and uses technical information from 


ering standards, handbooks, anc 
a : 


9. Selects, compilas, 
references such as engine 


technical digests. 


9. Analyzes and interprets inforniation obtained from preci- 
gion measuring and recording instruments and makes evalu- 
ations upon which technical decisions are based. | 


10. Analyzes and diagncses technical problems that involve 
independent decisions. 


11. Deals with a variety of technical problems involving many 
factors end variables which require an understanding of 
several technical fields. © 


A two-year curriculum must concentrate on primary or funda~ 
mental needs if it is to prepare individuals for responsible tech-, 
nical positions in modern industry. tt must be honestly pragmatic 
in its appreach and must involve a high oxrdex of specialization. 

Ghe curriculum suggested in this bulletin has been designed to pro~ 
ide matteus technical tustruction in fhe time that ie scheduled. © 

So those vho axe not fumiliaz with this type of educational 
gervice (ox with the goals 2ad interests of students who elect it) 
the technical prograe often appears to be inordinately rigid and 
reastrictive. Modifications may he necessary in individual institu~ 
tions but the interdisciplinary philosophy of this curriculum shovid 
be waintained. 

The specialized technical ccurses tn electremachanical techno- 
Loyy axe Laborabery-oriented. They provide application of the eci2n- 

3 concurrently being isarned in the courses in physics 


tiiica principle 
and mathematics. For this reason, mathematics and science courses 
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wugt be coordinated carefully with technical courses throughout the 


program. This coordination is accomplished by scheduling mathema- 
tics, science, and technical courses concurrently during the first 
two terms, a curriculum principle that will be illustrated at severel 
points. 


FACULTY 


The effectiveness of the curriculum depends largely upon ths 
competence and the enthusiasm of the teaching staff. The specialiauc 
neture of the curriculum requires that the teachers of technical 
subjects have special abilities based on proficiency in subject 
matter and industrial experience. It is important’ alsc that all 
members of the faculty understand the philosophy,’ goals, and unique 
requirements that characterize this area of education. 


To be most effective, members of the faculty responsible for 
this program must have interests and capabilities which transcend 
their area of specialization. All of the faculty members should be 
reasonably well oriented in the requirements for study in electre- 
mechanical science and applicaticns so that they may use appropriate. 
field examples ox subject matter as supporting material in the teach- 
ing of their respective courses. For example, if the communication: 
courses are to be of maximum value, the teacher should be femiiiar 
with the communications problems and demands placed on electro. 
mechanical personnel. Also, the scientific principles taught in 
the courses of physics, mathematics, and maasuroments require that 
the instructors emphasize and illustrate how the: principles are 
applied in elect romechanical technology. : 


Thus, teachers of specialized technical subjects require advan: < 
technical training. fn the past, many such teachers have been re- 
eruited from the ranks of the engineering profession. Recent axper.- 
ence has shown thet engineering technology gxyaduates who have acqui::e4 
suitable industrial experience and who havs. continued theiz educaticn 
eftean become excellent teachers in this type of progrem., Fexsons 
vith this background ave more likely to understand the objectives 
and unique instructional requirements of technical education, and 
often bring to the program the enthusiasm and an appreciation of 
the valueg of technical education that are essential to succsec. 


Since the programs fer highly skilled technicians must consiLet 
of a series of well~integrated courses in order to attain the scope 


and depth of adequate training, caxeful consideration must be given 
to when and at what level a new concept is to he introduced. This 
tay ba accomplished through "team teaching" which requices the orga’ ). 
gation of a technical staff into a coordinated teaching unit. 


STUDENT SELECTION AND SERVICES 


rere 


The curriculum is designed for high school graduates who have 
paxticular abilities and interests. In general, students entering 
the program should have completed two high schcol courses in mathe- 
matics, including algebra and geometry, and one yeer of a physical 
sclence, nrefecably physics. 


TEXTBOOKS, REFERENCES, AND VISUAL AIDS 


Vextbooks, zeferences, and visual aids for teaching any techno- 
logy must ba reviewed constantly and supplemented in light of (i) 
the rapid developments of new knowledge in tha field, and (2) the 
results of research in methods of teaching and developing basic con- 
cepts in the physical sciences and matheratics. This is especially 
true in the 6lectromechanical area. The impact of the development 
of whole new areas of theoretical and applied scientific knowledge 
is demanding fresh textbooks, references, articles in scientific 
and technical journals, and visual aid materials. 


The suggested texts and referencee have been carefully chogen. 
rom the lists presented it should be possible to select suitaple 
ones. However, it should not be assumed that unlisted books are 
not suiizable ~- thera are, no doubt, othexs which are excellent. 


LABORATORY, EQUIPMENT AND FACTLITIES 


mae rear 


Laboratoxies and equipuent for teaching electzorechanical 
technology programs must meet high ztandards of quality since the 
objectivas and the strength of the program lie in providing valid 
jabovatory experience, ‘sasic in nature, broad in variety, and inten- 
sive in practical experience. Well-~equipped laboratories with suf- 
ficient facilities for all students to pexform the laboratory werk 
are reauixed for these courses. The training program should include 
axperiances which illustrate the function and application of a Wica 
variety of electronic, mechanical, and electromechanical components 
davices, units and systsms. 


in the selection of laboratory equipment, the need for each iter 
should be well established, Expensive apparatus may not always be 


required. Many significant experiments can be built around relative: : 


inexpensive components. In fact, in many cases they can make tha 
nzinciples more evident because they present only the essentials. 


A recoumended approach to developing laboratcry work and equip- 
ring glectromechanical laboratories is to determine what experixents 
ave necdad for each course and then to dasign these experimants as 
for as possible using standard gouponent3. This approach requires 
moxe time and effort on the paxt of the stair, but because ths expexr- 
imental equipment has been assembled to demonstrate some principle 

or to maka a specific axperimental determination with clarity and 
precision, it usually accomplishes the bast teaching. 


SCIENTIFIC AND TECHNICAI, SOCLETIES 

Scientific and tuchnical societies are important ccurces for 
ostructional materials and other potential opportunities for bens- 
fits te both staff and students. Such societies provide, in their 
publications and in their regularly programmed meetings, 2 continu~ 
ing disclosuve and discussion of new concepts, processas, techniques, 
and eaquipmant in the science and related technologies. ‘They are 
probably the gxeatest single device by which persons intexeeted in 
a parnticulac phase of sciance keap abreast of new developments. 
information is presented in such a manner as to provide a “populari~ 
zing” and informative bridge petween the creative theoretical sci~ 
antiats and the applied science practitioners, including the tech~ 
nicians, and usually axe the first medium to announce and describe 
significant discoveries and applications of research in the field. 


Some scientific and tachnical societies whose publications and 
services may be of interest to electxromechanical technician instrue~ 
tors and students ares: 

American Institute of Agronautics and Astronautics 
American Radio Relay League, Ine. 
Institute of Electrical and Electronics Engineers 


Instrument Seciety of America 


CURRICULUM CONTENT AND RELATSONSHEPS 


Funeticaal competence in a broad field such as electronavnanical 
gal technology has at least threa components around which a curricu~ 
lum must be designed: 


L. The program should pxepare the graduate to enter industry 
with a minimum of in-plant txraining. 


onQew 
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amount of experience, should enable the gradzats to advance 
to positions of increasing responsibility. 


3. The foundaticns provided by the training must be broad 
enough to allow the graduate to do further study within his 
field. This further study may consist of the reading of 
journals, new text materials, or enzolling in formal ccurge:. 


This curciculum has been developed to maet these requirements. 


This electromechanical technology curriculum guide reflecte 
three hasic requirements; functional utility, units of instruction 
in specialized technical subjects, and provivions for the teaching 
Of principles by application. 


The sequence of courses in a two-year technical curriculum is 
ag important as the content of the courses if the limited tin 
available is to be used to full effectiveness. In general, the 
subject matter in the curriculum is carefully coordinated in grouns 
of concurrent courses which are arranged to blend smoothly from ore 
grovg of courses into the next, thus caxrying the student to a 
deepar understanding in the many diverse areae of elactroyechanical . 
technology. } 


The laboratory hours suggested in the curriculum outline and 
in the course descriptions are not necessarily intended to be in a 
single session, but rather as total hours of laboratory per week to 
be scheduled in reasonable and effectiva inerements. 


in technical curriculums, it is desivable that specialized 
technical course work be introduced in the first semester. Defer~ 
vhag this intredustion evan for one term imposes serious linitations 
on the effectiveness of the total curriculum. Several important 
advantages resule from un early intreduction of the technical spe- 
cialtys 


L. It helps to provide motivation. 


2. It is poasible to achieve greater depth of understanding 
in spogializad subjects in the later stages of the twe- 
year program. 


3. The student sees immediate application of the principles 
hs studies in the concurrent mathematics and vhysical 
acience courses. 


Tne course outlines in this guide are shert and descriptive. 
the individaal instructor will have to prepare complete courses of 
study and axrange his specifie material in logical order before 
starting instxuction. Suggested lohoratexy leyouts and equipnent 
in the Facilities, Haudpment and Cost Sectic: will be helpfal ia 
organining vhe pregsan, 
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“he gouge vo .clinos aze intended as gullies rathes than as spa- 
gifie inastructicaal plens to be covers in an inflexible ordsr. 

It is expected that the principles outlined in thesa courses will 
be supplemented with industrial applications whenever reievent. 


Field txips add to the effectiveness of the instruction. 


Outside study is a significant part of the student's total pro- 
gram. In this curriculum two hours of outside study tima are sug- 
gested for gach our of scheduled class time. 


Tt should be noted that no examinations have been scheduled in 
the outlines. It is clearly intended that time he available for 
exaninptions. Therefore, a lé-week semester is assumed, and ths out - 
Lines are designed to covar a full 15 weaks. 
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Curriculum Outline 


Flectricity & Electronics TZ 
Principles of Physics X 
Mathenatics IT 

Yeechknical Graphics 

Enalish Composition 


2nd Semester 
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Electricity & Electronics II 
Yntxroeduction to Data Pracessing 
Mechanisms 

Principles of Physics If 
Mathematics If 


3rd Semester 


Yigital Computer Fundanantals 
Electromachanical Components 
Gontrol Systems 

Conmunivations Skills 
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Ata Senger, 
Digital Computing Systens 
Input/Cutput Devices 

Storage Principles & Devices 
Psychology and Human Relations 


Bevetrsomechanicel Vachnology 
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Hours Required: Class, 3 hours; laboratory, 6 hours 
Prerequisite: None 
Co-xequisites: Math [, Principles of Physics I 
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Course Description and Objectives: 


The re hahaa of this course is to familiaxize the student with 


tas concepts of the items Listed under the major divisions. 


Major Divisions: 


Outline 
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Voltage, Current and Resistanca 
Measuring Devices 
Circuits 

Network Theorems 
Magneto-statics 
Inductance 

Capacitance 

Voltage Genserztors 
Complex Algebra Notation 
AC Circuits 
Oscilloscopes 
Transformers 


of Enstructions 


Voltage, Current und Resistance 

A. Units 

B. Ohm’s Law 

C. Factors affecting resistance of conductors 
D. Wire sizes and resistances 

B. Color code for resistance 

F. Non-linear resistance 

G. Power in DC circuits 


Measuring Devices 

A. D'‘Axsonval movement 

B. Electrodynamometes movement 
te. g¢@ron vane novement 

D. <Ammeters 

B. Voltmeters 

EF. Ohmmaters 

G. Bricgss 

H. Halleeffaect gevices 
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B. Voltage relationshios 

tc. arxest celaciunsaips 

D. Resistance relationships 

EB. Seriesg-parallel combinations 
P. Kirehhoff's Laws 

G. Mesh analvsis 


av. Wetwork Thaorcins 
A. Current and voltage sources 
B. Wransftcrmations, Ayw¥ or mr 
©. Phevonin's “hneureia 
BD. Woxrton's Thaeoren 
Be. Mode equations 


¥. Magneto-statics 
RR. Kagngte and forces 
B. Bisetxycuagunetiasa 
Cc. Flux density 


Yr. Snductancs 
ing Snéuced EMMY 
RB. Salt Induction 
Cc. Mutveal induction 
BR. Tndwstors 
EB. Pransients in the BL cirauL® 
BP. irae constaac 
G. Saturated YeacLaxcs 


Fit. Capacizauce 
A. Capacitors 
. B. Charging a sapacitor 
C. Paermittivity 
BX. Capasiiors in gordes and nevallel 
; Eand Z in the 20 ciyouit 
EF. Wine congrant 
Fo Energy | SEOLSS 
WY. Bieleckeic strength 
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Voltage Genezvatar 

A. OC wad S&C Voltages 
B. Sing Were 

Cc. Masieun, evfeahive 
D. Fraquancy asd phas: 
& Average powsax 

S. Povar in induetive ciroaits 
S. Powar in cesacitive circuits 


Coan erences wx 
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B. ¥Yolar form 
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Xx. AC Circuits 
A. Series 
1. R only in the circuit 
2. RC only in the circuit 
3. RL only in the cixcuit 
4. RLC in the cixeuit 
5. Power in a sevies cixcuit 
B. Parallel}. 
l. Ro oniy in the cirsnit 
2. Rand C in parallel 
3. R and Bb in parallel 
& hk, C and Lb in verailel 
5, Power in paerellel circ 
©. Serhes«Paxallel — 
%. Admittance, conductance and succsptanca 
: Analysis of circuits 
3 PBover in sexiegeyaxrallol circuits 
. Network theorems appliad to AC 
BD. Resonance 
1. Sexies clreuites 
2. Parallel circuits 
3. Bkfect of Erequency variation 
4, Bf£feck of L or C variation 
5. 2: effect of high or low value 


XE. Oseillosecpeas 

BR Blectron motion in an alectroctatie flela. 
B. Blestron motion in a weagnetie fLeld 

Cc. Functional units 

Db. Voltage ge eepieotia ae 

mM. Phase and frequancy mencuscagats 

¥, Limitations 


MII. Pransflewaz 
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Be Voltage and Turn Batis 
¢, Gorpiing ccefticlent 

D. Phasing 

®. “radii seties 
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Lusch, Electric Cixenits, Jor nn Wiley ani Sons, Tac. 

Romanowitz, Blectxical “Pundunontale, Conn Wiley and & +s, inc 

Cooke, - Basic. Mathematics fox flectronics, | 4cG:aw-Hill Book Co. 

Slureberg & Osterheld, Essantials of Hiseixioty ands Mechs 
McGrawe-tlii1 Book Company, Third “a Sdition, 

Gillie, Electrical Principles of Electronics, MeGraweEill Boo: 
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IXYzZ. Systems of forces 

A. Force and metion 

Bb. Newton's third law 

Cc. Concurrant forces 

Y. Bquilibriusa under concurrent forces 
SB. Feiietion 
#, Kinetie triction 
Go. Tha ecefficient of statie Friction 
H. Friction of an inclined plane 
I. Reducing friction 


LY. Porque and Equilibeiun 
A. Torgua 
B. Center of gravity 
C. Equiiibriun 
D. The conditions for equilibrinn 
B types of equilibrium 


VY. hinesy motion 
Aa. Vynes of motion 
B. tnstantanecus velocity 
C. Acceleration 
®,. Uniformly eaceslerated cectilinear motion 


VZ. Force and action 
A. WNawken'’sa fixeat lew of motion 
! B Xnexrtin 
§ C. Navten's second lay 
RB. Ths Newton 
E. Gravitational units of forces 
¥, Newten*s third law of motion 
&. Applicntion of Nevten's second law 
BB, Momentum and Sewron's sacond law 


Vit. Work and snergy 

& Wowk 

B. Units of work 
| C, PRPowex 

B. Energy and 

Se Botantial an 

P. Sransfornatie GE 

S&S S8imple aroen pee 

Ho Mechanical advantage and effielency 
kK. Rotating systems 


of. 06 Momeancum 

A Momentum and Ainpnid Se 

8. ‘ho eouversiion of momentum 
©, Canber of mace 
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A. Uniform circular motion 

B. Centripsotal force 

c. Haewten'’s law of universal gravitation 

BD. Variation of waight with position 

BE. Gravitational potential energy 

f, Applications of eentrivezal fares 

X. Rotational motion 

A. Rotational vere ey 

B. Angular acceleration 

Cc. Kinetic energy CE rotation 

D. Homent of inertia 

EB. WNavton's laws for retazicnal motica 

F, Angular momentum 

Hi. Harmonic motion 

A. Vibrations 

B. Simple harmonics motion 

c. tnrs pariod Sf a sinple hasmonic motion 

D. Velocity in simple hacacatc MGkLon 

B. Force and anergy relations 

Alf. Bhastic properties of matter 
A. Molacular composition of matter 
Be. Blasticity 
REZE. Fauids at rest 

AL Finids and presaure 

8. Pascal's pre ineiple 

@. Axchinsdes * principle 

BD. Density and specific gravity 

HIV. Blvaids in wotien 
A. Fivid fxriehion 
B. Bresoure in a noving FRuids Bernoulli's theoren 
Pout one Refterercacs 
ilies, Colles FAveLeee 
| Boinsx, Bagte Ciasegts of Phyeics, 
: Beisar, nigger | feehnigal Physies, AadisonTasiey. 
| Weber, Manniac, WEite, “College physi: 2B, Me3iaveHi LE 
Svith & Ceage:, Blepents of ohyosica: “HeGeu-Hill Book Co. 
tas: Enneramental Coliese Paysies, White anc Manning, 


Uniform cixcular motion and gravitation 
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Course Title: Mathematics I 


Hours Requiveds Class, 4 hours; Laborztory, 0 heures 
is 


Prarsquisites: lone 
Couzse Daseription and Obisctivess 
Dl Aan AMEE Te SPA BSD LS PO TA ee gy Ma Se ee US a ena tS re Ze PS motes cet 
BR study which covers the concants of bavie matbhomatical fLunctioe. 2; 
algebraic and graphic colutions of aqustions and systens oF equst 


o 
Tha theory and use of tha slide cule is strezsed. Emphasis is pl 
on operational knowledys and the subject matter of | erigonomeatsy 2 
inyeuticated amd its Goorndanes on, an® intesrelationshins with, 
algebru ace utilized. 


HBaior Divisions: 


Kk. Fundamental (, WiLeles of, and omarationa with + ars 
ET. f@roperties of, end opsrations with polynomials 
ZEE. Selution of, and graphing of Linear equations 
<7. Golution of, and graphing of quadratic equations 
Vv. Ssponents, radienle and logarithas 
i, Banetions end graphing 
ViE. Basic trigononatric functions and selarions 
a 


(5 Sonplex numbera and the J coORaLaks 


Shae 2 ~) e a 
Guckine ef Instxuck woo: 


Cs mpm tan OTe 9 eet tan 6 Sas meses ST amet thes omni ne 


¢. Sundamental qneiities of, and overatdons with numbers 
A. Wumbors, wuaher syrhols, ovder 
3, Fundaments] operations 
%, SeLentifie notation 
Q, lide cules multiplication and divicion 
UZ, PCxoperctiss of, and operations with jolynomzals 
A. Lawe of exponents 
B. Grouping 
GQ, Operations on polynomiala 
DO. Bacters and fautbeoxring 


REX, Rolution of, and graphing of Li:.ear arpintions 
a, Algebraic solution o£ a2 lincar equation 
5, khectongulaxr cooréinuate systun 
3. Sia ope- intercept form of & Limsar aguetion 
3, Graphing the linsar equation 


"7, Solution of, snd gxaphing cf quedvatia equations 
A, Bt. yobvake solution 
3. saphioal selutica 
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Vi, Funetions ani gravhing 
Rh, Maxine and minina 
3. Types of vatizhion, writing aquations 
2. Gxaphine 
BR. Apgplicsticn problems 
3. Linear 
2. kegarithmie 


Ged 


VEX. Basie trigonomotriec functions anc selations | 
A. one 
1. efinieLi £22 
20 yeaa 
3. radians 
8. rigonemetria functions destined | 
1. Limitiig values 
2. Signe 
3. roLationsiips cmong fuoctious 
fC. Use of tehles 
QD, Use of slide xula 


Werk. Complex numbere and the j--operetar 
A. Funderental crerations 
B. Polar reprassntation 
Cc. DeMeivrats thoorem 
DP. Roocs of corptes: numbers 
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Course Title: Technical Graphics 
Hours Recui.xeds Class, 1 hovwr; Labovatory, 3 hours 
Pxgromigitas: Hone 


Courses, Pegerintion and Objegsivess 

This course is dexigned to instill a kneviledge and unadarstandi 
o£ the basic concepts of beth mechanical and elactricas Grafting. 
Pratting is taught as a means of 2 communication using ths tools of 
orthegraphic and isemetsic projection. Careful actention is paid 
to propuer reprerantation, 


She course is designad to develop skille in the msachenical anc 
@lectrical area to paimit the siudent to read and make gicttele dra. 


ings, Simplified motheds, frea~hand sketching and the use of stane 
gard symbols will bo stressed. 


Throughout the couxge of study, empnagis will be placed on 
davelopment of visualization. Whesever possitle, the intesdiscli- 
plinary area of electxomechanical concepts will be introduced. 


Hajor Bivisiougs 


I. Sketching Techniques 

fl. Introduction to 2 view oxthogxayhie projaction 
LEE. Oxtchographic Projection 

Iv. Blectrical and Electronic Praftting 

Ve. Aggambly Drayvings 

VE. Charts and Graphs 


%. Shatehing Techaigues 
A. Purpose of course 
B. YXsenetrie Drawing 
CC. Ubilicqus Projeztion 
B, Perspsetiva Projection 


tntroguccion to 2 view orthoayrnghic predeetion 
A. Simplified deafting 
8. Syimsois 

1. threads 


6. apriags 
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Liz. Orthographic Projection 
A. Use of tools 
D. Dimensiioning 
E. Sectioning 


EV. Electrical and Slectronic Drafting 
A. Stardard say.bois 
l. use of templates 
B. Block diagrams 
Cc. Schematics 
1. elementary 
2. ladder 
D. Wiring diagrans 
1. Yables {herness} 
S. Biectremechanical connonents 
BY. Charcsis layouts 


Ve. Assembly Drawings 
A. Purpose 
BRB. Standard procedures 
C. Bill of Materials 


Vi. Charts and Sreapns 
A. Purchoes 
BEB, Standard Practices 
c. Timing Charts and Cie 
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Ravehnes ond Stone, Electronic Brafting Woxrbook, 
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English Composition 
Class, 3 hours; F.aboxatory, O hours 


None 
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Style 
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Vi. Senieuce Style 


Ae 
B. 
Cc. 
Dd. 


VIR. |= PRET 
Ae 
B. 
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Dd. 


Lifective santence atructure 
Jargon 

Paxts of a contece 

Forn of a latter 


gvapa Gochnique 

Making writing easy to rend 
Effective peracraphs 

Paragraph development 

Effective Latters and paxyngqraph? 


WENN. Business Correspondance 


A. 
Be 
Co 
D. 
B. 
Be 


Answars to inguiries, ox@ars 

Claim letter and adjustment Llettors 
Credit letters 

Collection letters 

Sales lettars 

Application Letters 
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Hivisionss 


Datances pohpyoa.s giveuits 
Power Suppliss 

Seni-Conductor Bevices 
Bleecron Pubo Theracteristicse 


Arplifieys 
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Hours Required: Class, 3 hours; Laboratory, 3 hours 
Prerequisites: Mathematics I, Principles of Paysics I 


Course Deseriotion and Ooiectives: 
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‘ae study o£ fundamental concepts ef found in basic mechant 
and electromechanical mechanisms. Thess machanisms will be studi 
in tezms of theix function, specifications and operating charactex~ 
istics. Emphagis will be placed on the use of these mechanisms in 

intagrated electsomechanical systems as found in business machines 

and data processing equipment. 


*n the laboratory these mechanisms will be studied in an elece 
tromechanical system with respect to theiz input and output charac~ 
teristics. E&mphagis will be placed cn methods of contrelling and 
analyzing the systems and analyzing malfunctions. ALL Laboratory 
prejects will be Gusigned and then coastzucted using breadboard 

techniques. 
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D. The xeoLliection of waves 

E. Refraction of waves 

FP. Standing waves 

G. Phe nature of sound 
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I, Raf tes ‘ction of sound 

3. Refraction of sound 

Ko “ntorfsevenacta oF sound wore 

L. Haxrwonies of a string 
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ReLativ ity 
A. Postulates 

B. Relativistic mass 

Cc. The mass of the clectron 
PD. Genexal relativity 


Vlectrors and the Bohr aton 
Catnoaa rays 
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3. ne Bohs ateon 
Cc. Energy Levels 
Db. Thea atenie nunber 
MITE. Conductors, Semicoenductore ond nonecondusters 
AK. Types of Conductors 
B. The nature of semi- conductors 
Cc. the nature of insulatoz: 
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Suith & Cooper, Slanents of Physics. 
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Course Titles Mathematics IZ 


Houss Hoquixeds: Class, 4 hours; Laboratory, 0 hours 
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The emphasis of this course is placed on analytic geometry with 
a study of Lines and conic sections. & brief introduction of the 

xoncept of the Limit of a £fumctikion is ¢creresntsd. 
gimple £unetions ia coverad. The ceux:a is solution oxisated vith 


eoplications in apolie?d engiacexing. 


xX. Analytic Gsometxrv 
XI. Variables, Functions and hLinits 
ISI. bGifferenciation and Lnoplicaticas 
IV. Integration and Apvlications 
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Z. Analytic Gsometxy 


Integration of 


A. Introduction to Curves and Equations 


B. he Straight Line 
Cc. The Circle 

G. Whe Pa:rabola 

BE. Yhe ELlipse 

P.  Ghno Hyperbole 


£E. Varciobles, Fumetions, and Ginits 
zB Variablos sad constants 
B. Continusrs variation 
Cc. Limit of a variable 
BD. Gimitinyg value of a function 
B. PVhaorems of limits 


“ELE, Differentiation and Applications 
A. {nesemants 


B. DYorivative of a £Lunetion of ons vaeriakle 


Cc. PiAfferentiable functiona 
3. Genaral rule for differentiation 
B. Gaomnetcic intrepretation 


OY. nteeration and Applications 
A. Basic rules for integration 
5, Axrsa calculation 
Cc. Hoan value of a function 
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Steen and Ballou, Analytic Geom. 
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Courss Pitir: Digital Computer Fundamentals 


LES, 


Fours Required: Class, £ hours; Laboratory, 3 hours 
Preveguisites: IntycSuction to Data Processing 


Course Resexinkion and Objectives: 

The fundamentals of digital computers axe studied froma a non~ 
mathematical approach. The student ia first intrccuced to genexal 
purpose computing systema and the concept of a stored program com 
puter. 


Me kasic ideas of progeanming aire prasented to develop an 
understanding of the Logical organization of a digital system. 


The study of peripheral equipment touches upen card readers and 
punches, printers, tape and disk drives. 


Major Divisions: 


£. Lntroduction 

IL. Computer Programming 
*IT. Computer Seftware 

IV. Paripkeral Equipment 

V. Nuawxber Syetems and Boolean Aigebra 
VE. Commuter Camponsnts 
Vit. Computer Units 
VIIT. Computer Applications 

i 


tntrodiucticn* 
A. Historierl background 
2. Tryrpes cf Conputers 
1. Bigitel 
Z. Analog 
Cc. General Bleck Dizagran 


IL. Computer Programning 
A. Typical computer problems 
B. Problem analysis and flow charts 
@. Xnsatxructions 
Bb. Subroutines 
E. Lead reutines 


ZI. Computer Eaftware 
A. Awtomatiec programming 
R. Suvboliu peecxecuting syatsm 
G. Boxcxwars 
3. Cobol 
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Periphera Equipment 
A. On-line and off-line operation 
B. Card and taps punches 

C. Magnetic tape drives 

D. Printerz 

E. Card handling machines 


VV. Wumber Systene and Boolean Alq3nara 
A. Decimal 
B. Binary 
Cc. Octal 
D. Hexadecimal 
BE. Binary coded decimal 
F. Binary arithmetic 
G. Basic ideas of Boolean algebra 
H. Boolean squations to logic diagrzias 
I. Truth tables 
J. Kaxnaugh maps 


VI. Computer components 
A. Digital logic concepts 
B. Counters and decoders, coincidencs Cetectors 
Cc. Storage registers 
D. Shift registers 
3. Adders and subtzsacters 
F. Timing generators 


VET. Computer Units 
A. nowt and cutpet 
B. Manory systems 
Cc. Arithmetic unit 
Bp, Control logic 


VEEL. Computer Applications 
A. Applications in hesiness and commerce 
B. Applications in applied seienca 
Cc. Military applications 
BD. Industrial control by computer 
B. Computss3 in education 


Beavtoe tes oh 


Buxvoughs Corp., Digital Compvtex Peinciples, 


Bartes, Digital Compcer Fundamentals, 


Phister, Lor.enl — of Digital Comput ars, 


ss. Sain 


Scott, Anp log tal Computer Techni.cues, 
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Course Titles Blectromechanical Components 


, Hours Requireds Class, 3 hours; Laboratory, 3 hours 


Prerequisitess Mechanisms 
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Coursa Description and Cbjectives: 
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An inedepth gt udy ef mechaniems as they axe specifically related 
tO use in business machines and data processing machines. ft will 
apply the principles and concepts learned in the course in machanisms. 


habcratory projects will give the student “hands on" knowledge 


o£ igmg as individual unite and es part of an overall 
electromechanical system, 


iz. Relays 
EZ. Cam Operated Syvitcches 
. Blectronschanical clutchss 
Vv. Feeding Mechanisms 
Vi. Sensing - Reading Mechanisms 
VII. Recording = Writing Mechanisms 
VILE. Accumulating Mechanisms 
XX. Control and Timing of Blectromechanical System 


Outline of Instxuctions 
EAS PEE OOO II IE eR PRE ITY 


£. Brives 
AK. Hoators 
i. DC 
2. Single phases 
3. Malbiphase 


FF inne eny ag te on ee ea 
B. Cowparitive characteristics 
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it, Relays 
A. Perminelogy and Nomenclatur 
B. Characterietics ~ Electrical ani Mechanical 
C. D2iterent types of relays 
OH, Application 
BR. PBervtection for axcing, moise aad surge 
®, Haintenence 


EXE. Cam Operated Switches 
A. Characteristics - Electrical and Mechanical 
B. Gypes of breakers 
&. Avyplicatican 
), RMainkeanance 
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IV. Electromechanical Ciutches 
. A. Types of clutches 2 4 
1. Positive 
2. friction 
3. magnetic 
4. magnetic particle 
5. overrunning 
Characteristics 
Application 
Maintenance 


t 


e 


eeding Mechanisms 

Basic feeding concepts 
Parts feeding 

Card feeding 

Tape feeding 

Loose peper feeding 
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Vi. Sensing <- Reading Mechanisms 
A. Basic sensing concepts 
B. Basic reading concepts 
C. Card reading ~ static, dynamic, mechanical, optical 
D. Paper tape reading ~ static, dynamic, mechanical, optica! 
E. Magnetic tane reading 
8. Print reading ~ optical and magnetic 


VIET. Recording « Writing Mechanisms 
A. Card Punching 
B. Pape punching 
c. Card printing 
D. Paper printing 
E. Hagnetic tape recording 


VELX. ARecumalating Mechanisms 
A, Basic coneepts of accumulating 
B. Mechanical accumulators 
©. Blectrical accunalators 
D. Electxronechanical accumulators 


J 


fk. Control and Timing of 
A. Clocks 

B. Timing devices 

Cc. Programmers 

D 

E 

Fr 


Slectxromechanical systems 


— 


. Timing charts 
- Flow charts 
- Component and sub-assembly integration 


texts and References: 


LBE Customer Engineering Nenuals ef Lustheractions 
Funckional Units 
14903 Printer 
) 1402 Card Poad Bunch 
: 519 Resroducsa: Punch 
L3LL Bish Steraga Drive 
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Bartee, Digital Cimnputer Fundamentals, 
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Greenwood, Manual of Electromechanical Devicas, 
Wertman, Mechanisms Laboratory Manual, 
Penton Publisherss, ‘Mechanical Drives; Machine Dasign, 


Penton Publishers, Electric Controls; Machine Design,, 


Pic Gear ~ Catalog. 


Browning Transmission ~ Catalog. 


Faires and Keown, Mochanism, 


Phelan, Fundamentals of Mechanical Design, 


Kepler, Basic Graphical Kinematics. 


Lent, Analysis and Wasign of Mechanisns, 
Berg, Theory and Application of Precision Mechanical Convonsnts, 


Beggs, Mechanisms, — 


) Winston, Mechanisms, 
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Course Title: Control Systems 


Hours Required: Class, 3 hours: Laboratory, 3 hours 
Prerequisites: Mathematics If, Principles of Physics if, 


Blectricity and Blectrcnics II 
Course Description and Objectives: 


This course is designed to assist the student to gain an under- 
standing of the basic systems and the devices used in these systems. 
fim class the systems and devices will be discussed and in the Labora~ 
tory the student will connect, operate, adjust, and test the various 
devices individually and in simple systems. 


Major Divisions: 


If. Motor Controls 
Itt. Automatic Control Systems 
IV. Sensing Devices (Transducers) 
V. Measuring Devicas 
VI. Actuating Devices 
Vit. Control Devices 
VII£. Applications 


Z. Motor and Generator Characteristics : 
{ 


utiine of Instructions 


£. Motor and Generator Characteristics 
A. Shunt motors 
8. Series motor 
Cc. Conpound motors 
DBD. Enduction motors 
5B. Split phase motors 
S. GO Generators 


fo! 
: 

& 
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Motor Controls 
Controlecireult functions 
lL. Acceleration 

2. Control of speed 

3. Stopping 

4. Overload 

B. Control Devices 

L. Resistors 

2. Reactors 

3. Autotransformers 

4. Magnetic amplifiers 
5. SCRs and Thyratzons 


. 
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A. 
B. 
Cc. 
D. 
E. 
f. 
G. 


A. 


5. 


C. 


D. 


V. Measurement 


A. 


A. 


8. 


Automatic Control Systems 


Sensing Devices (Transducars) 


VE. Actuating Devices 


Open Loop 

Closed Loop 
Control Loop 

Time Response 
Prequency Rasponse 
Stability 

Analog and digital 


Motion 

lL. hinear 

2. Angular 

3. Speed of Rotation 
Force 

lL. Pressure 

2. Tension 

3. Torque 
Temperature 

l. Fluid 

2. Resistive 

3. Bimetallic 
4. Thermocouple 
Radiation 

1. Light 

2. X-Ray 

3. Radioactive 


Blectrical Quantities 
. Voltage 

2e Current 

3. Resistance 

4. Frequency 

5. Inductance 


6. Capacitance 
7. Pulse Rate 
Counters 


1. Mochanical 
2. BHlectrical 
3. Blactronie 
Time 
l. Clock 
2. SBlectrenic 
a. Tims Delay 
bb. Pime Tnterval 


SoLencias 


1. AC, BC 
2. Pull, Pugh, Rotary 
Relays 


L. Risctxronechanical 
2. Steppany 

3. batehin 

4. Keter 

5. Thesmal 

6. Hicctronie Laz. 
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Cc. Synchros 
lL. Transmitters 
2. Receivers 
3. Differential 
4. Control Transformer 
§. Circuits 
). Servomotors 
1. Blectric 
2. Hydraulic 
B. Fluid (Gas or Liquid) 
L. Cylinder 


2. Rotary 
3. Diaphxam 
4. Valves 


F. Miscellaneous Devices 
1. Saturable Reactors 
2. Magnetic Amplifiers 
3. Fluidic Amplifiers 
4. Variable Transformers 


VIZ. Control Devices 
A. Pneumatic 
B. Hydraulic 
C. Electric 


VEEX. Applications * 
A. Analysis of Sexvomechanisns 
B. Air conditioning system 
C. Speed Control for Paper Making or Pin Plating of stes 


see References kalow for information. 


Texts and References: 
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Holzbeck, Automatic Control, Reinhold Publishing Corp. 
Marcus, Automatic Industrial Controls. Prentice-Hall Pub. Co. 


Bulliet, Servorechanisms, Addison-Wesley. 


aines, Automatic Control of Seating and Aix Conditioning, HeGraw- 


Hill Book Co., Second Edition. 


“Zoss and Delahcoke, Theory and Applications of Industrial Process 
Control, Dalmar, = = 


"Siskind, Electrical, Control Svstoar in Endustiv, MeGrav HELL Book 
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Taewer end Wille, Sinnlified Technique of Cantuel, System Engi- 
hearing, Minneapolis-Honevivell Recttlator Co., Bxown Instru- 
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Ruiter and Murphy, Basic Industrial Electronic Controls, Holt, 
Rinehart and Winston, Inc. 


Considine, Process Control tnstruments, HEcGraw-Hill Book Co. 
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Sickind, Blect:rical Mochines, Mo@run-Hill Book Co., Second Ed. 
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Course Title: Communication Skills 
Houss Required: Class, 3 hours; Laboratory, 0 hours 
Prerequisites: English Composition 


Cunrse Deseriotion and Objectives: 


A study cf the fundamentals of public speaking including topic 
selection, organization, and effective speaking. The methodology 
of tachaical writing will be included and laboratoxy reports will 
be graded on their structure and grammar as wali as the technical 
content. 


Major Divisions: 


I. Organizing a Speech 

II. Presenting Speeches Effectively 

TII. Techniques of Technical writing 

Iv. Transitions, Introductions, and Cone lusions 
Vv. Report Layout 


Outline of instructions 


I. Organizing a Speech 
A. Selecting a topic 
B. Library research 
Cc. Organizing material 
D. Organizing notes 
BE. Axranging visual aids 


Il. Pxrosenting Speaches Béfectively 
A. Reading the speech 

| B. Making a speech 

cc. Conferences 

| D. Graphic Aids 


TTL. Techniques of fechnical Writing 
A. Befinitions 
B. Desexiptions 
| C. Classification and Partition 
D. Interpretation 


Iv. Transitions, Introductions, and Conclusions 
A. How to write a transition 
B. Where to put transitions 
C. Introductions 
D. Conclusions and summaries 


¥. Report Layout 
A. ntraduction 
B. Zlements of the formal report 
C. Relation of fexnat and styic 
D. Graphic aids 


ERIC 
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Texts and Referencss: 


Weiss and McGrath, Technically Speaking, 


—_ 


Hays, Principles of Technisal Writing, 


ee 
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Selected renorts from industrial organizations. 
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Course Title: Digital Computing Systems 


Hours Required: Class, 3 hours; Lahoratory, 6 hours 
Prerequisites: Vigital Computer Fundamentals 


Course Description 2nd Obisccivess 


AN aa 


A study of the computer as a systems Its external data forms 
and functions; data input, program flow charts, instructions, pro- 
grams. 


The use of the digital computer and its pexyipheral equipment 
ag a total system requires an understanding of man-to-computer com 
munication, thus 1461 machine Language, SPS, an& AUTOCODER are pie~ 
sented in some depth. Other Languages are considered. 


The course wills: 


lL. Provide the student with basic understanding and with | 
practical applications of softwere and hardware data 
processing system concepts, and to introduce SPS, Auto~ 
coder, Fortran and other data pxcceesing languages. 


2. Foster in the student a deeper understanding of the 
ways in which data processing systems can be utilized 
in modern scientific, commexcial and industrial endeavors. 


3. Promote an appreciation by thse student of his place in 
the rapidly changing world of computere, automation and 
data processing systems. 


-- ox Pivisions: 


<T. The Mature and Challenge of Data Procassing 

ZI. input Means and Methods 

XXZ. he Coding of infermation: Hachine Oriented Lrnguiyes 

IV. Miscellanecus Systems Operations 

V. Proceedure Griented Languages 

VE. Specific Data Processing Applications: Admissions/Registrar 
Vit. Othex Hardware Systems 
VILL. Data Processing Systems Using Other Techniques 


<. The Nature and Challenge of Data Processing 
A. Basic ideas 
8. Data processing: Hardware systems 
C. Data Processing: Software applications to the hardware 
B. Sequen*® high file pracessi. ng 


Outinne of Instructions 


i-} 


. xaput Maans and Machads 
KR. The pesssntation of information te the computer 
Be. Sunche-t ens Leyout and tZormat 
C. Puached tops, " Laveat monk Lormat 
D. Document renders 
B. fans, dice and dvwa ac input media 
hb 


_ 


IIZ. The Coding of Inforwation: Machine Oriented Languages 


A. Addressing core memory 
B. Instructions: versus data in core memory 
C. Simple arithmetic instructions and data 
D. Comparisons of coding: Caxds, punched tape, magnetic 
tape, disk, drum 
&. Comparisons of accassing different magia 
PF, Bxeanching; Looss and Address Modification 
L. FPlexibility of the branching idea 
2. Applications and operations involving branching 
3. A practical case study: Calculation of GPA 
4. Computations for varying addresses 
5. Counting and comparisons: Loops 
6. Modifying addresses via loops 
7. Indexing and index registers 
8. A practical case study: Table of square roots 
G. Symbolic Programning System 
Ll. Flowcharting - the outlining of programs 
2. Machine versus symbolic languages 
3. SPS language and the nced for an SPS processor 
4. imitations of the simple SPS appreach 
5. A practical case study: Payroll 


ZV. iscellancous Systems Operations 
&, Editing and Tabulating 
B. Carxiega Control 
C. Timing of input and output osesxations 
) D. Cateulations of the time required by a whole prograi 
| B. Subroutines and utility programs 
Pr. A practical sebroutine development: Multiply 


VY. Procosdure Oriented Languages 
A, ‘ho Autocoderx 
1. Basie concepts » importance and applications 
9, Constants, instructions and data 
3. Arithmetic operations 
4. Logie opaxations 
5, Bzta noving opexatiocns 
6. Miseellanzous: Clea: stovayze, set or clear wore. 
marks, halt, ete. 
7. ‘Enput-output operations 
| B. Avtoecder Pxactice Problems 
1. "Employee Fund" program 
2. "Charge Account" program 
3. "Payroll" program 
f. Advanced Proceedures 
1. Program flowcharts and work flowcharts 
Saguential data handling via magnetic tape 
3, feoding and writing tans check proceduce 
i Reston neenes data handling vin ucgnathe diche 
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D. FORTRAN Language 
1. Special needs for scientific programming languezges 
2. What is a "more powerful" language or system? 
3. Fortran coding: Control instructions 
4. Fortran coding: Input-output instructions 
5. Fortran coding: Indexing, counting and Loops 
6. Fortran subroutines and their applications 
7. Waxiations in Fortran for various data precessing 
systems 
E. COsSOL and ALGOL Languages 
1. Special needs for business oriented Lunguayes 
2. Forms and formats 
3. COBOL instructions 
4. Example of program using COBOL 
5. ALGOL: Description, applications and ex:mple 


Vi. Specific Data Processing Applications Admnissions/Registxrar 


A. The total problein 

B. Information flow and data formats 

Cc. tEntermediate outputs 

D. Sequence ox reports and other output data 
E. The team approach to coding the program 
iY. Pests and chacks 


VIL. Other Hardware Systems 


A. Comparative listings and hew to read them 
B. Shared time and real time systems 
C. Computer Systems 

Ll. Various manufacturers 


ViTZ. Data Processing Systems Using Othex Techniques 


Rests 


A. Automatic programmed tooling (AP?) 

B. Remote terminals, their problems and asolications 
C. Computer-controlied machines 

D. Prograumed pipelines 

G. Space flights and computers 


;_ and References: 


Leeds, Herbert )., an2 Gexnla MW. Yoluv .. 3, Canputer Preogramaind 
Fundamentals, Second EGitien, 1..G.:. -HLLl Book Go. 
Mecachen, Daniel B., A “wide to TEM 1401 Proqvamminda, John 


Wilay tnd Sons, Tne. 


Bartac, Thomas C., Digital Computer, Fongoaantals, Sceonl id., 
HeGrav-Hill Book Co. 


Benrey, Ronald M., Undarstrnding Digital Computers, John F. Rider 
Puy. Co. 


Busxoughs Corporation, Digital Commute: Principles, NeGrawelHilh 
Bool Co, 
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